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Abstract of CN1989787 

Disclosed are organic electroluminescent devices (10) employing materials of a low reduction potential in 
a layer functioning hole-injection (5). The organic electroluminescent devices (10) may employ an anode 
material (3) having a relatively low work function. Aluminum may be used in anode (3). During the 
operation, the organic electroluminescent devices (10) may form a virtual electrode in their internal area, 
which enhances injection of carriers from a nearby electrode. Use of aluminum in the anode (3) helps 
construction of cathode-emission organic electroluminescent devices. 
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200380100099. 2 



& m m * * 



J?*W*l*frX6$fB*l, «Pa*L&fe*^^*-f 4.5eV 64 4ft A 
#. f - P0 W *L4Lf«l #J *h folk , fcM> tLtefo # iC. I to^ifc : 




#t Rl-R6*U-J&i£i| fi-t, Jft(-CN), ^JM-NCfe), 

( -S0 2 R ), 3L&k ( -SOR ), *%fkl& ( -S0 2 NR ), **&m& ( -SO3R ), 
-S-jj^f ^ (-CF 3 ), St(-CO-OR), 6*.^ ( -CO-NHR iS^-CO-NRR' ), J. 
A*.iL«. ( JMUR.*JMS. ) C,-C 12 Xtk&ffjb ( JM^iL^JM^ ) 
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U m S * =B fg2/10iJl 



2. *L*J*^ 1 tfff^Hs -J*-* PH*a.+ 6^*|-#^^^^:^7^^ 3.5eV 
n^*} 4.5eV. 

5, fcUM** 1 # + i*fc.£*R-#:*L*$ 10- ,0 cm/V.s 
l(r 5 cm/V.s # ■? it& . 

lcm/V.s 

7. 1 ^t-»^^^^#^Ia^^^^ : 
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U ft ® * ^3/lO^X 



12. 1 *t^^^l-100wt%^)*^^#^ 

13, 1 ^H-ft, ^-t*^^>gr*^"0.1nm5'J 10,000nm ^ 

16, 1 tflWK ^tPB*l&^^##. 

17, 1 *lSI*h *tfH*fe4HbMUfe##*K 

is, i tfH-Hs Hrfete&A, &*mfa&-T&m*> 

19. ^-tW*l^it^*t#. 



200380100099. 2 



ft m ® * # »4/10S 



24, jMWMUttlMf, *t«FB*Lfe^4S. 

25, ^.^H, 

26, tiUlUkJMh 
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U m S * 45 ^5/iok 




Rl-R6*ki*fcilllfc^iL., flfr(-CN), *8&(-N0 2 ), 

i*fifc& ( -S0 2 R ), JtflR, ( -SOR ), **S£#: ( -S0 2 NR ), *k&m& ( -SO3R ), 
i^&'f & (-CF 3 ), fig(-CO-OR), Sfc/fe ( -CO-NHR &-CO-NRR' ), JL 
4US,X«, ( JMMLiMMS, ) C,-Ci2*tlUt. X«tAiL4fc ( MU&^iM^ ) 

i *u&#. 

4fc, 4£, 40, 4a, 4M"##&l. 
30. fc^-E^H, fete: 
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200380100099.2 U *J ^ * 4? ^6/10?l 

31, 

* t it >& J.* & ^ * % <tf A . 

33, *L*1*^.32^»^, *t*PB*L^4S, ^tit^H'^^ 

34, *LjM*^.32^»#, ii— #fc^-f«.Jt>£^5.^— 4Lit>& 
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*X *<J ® * 87/lOjE 




( -SO a R ), ( -SOR ), **S*J£ ( -S0 2 NR ), ( -SO3R ), 

X|Lf^(-CF 3 ), fi&(-CO-OR), 6*.^ (-CO-NHR^-CO-NRR'), & 
( SUMLijUM'*. ) CrC, 2 ( *U<*.*JM<. ) 

37, 31 tflMK * + tt**AJWr*.l*SAJiJ*.**40A 

38. 31 * + 10A 20A 
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u m ® * a s&s/iom 



— *Ufc4&, fU£4T, 3Ub4&, fL4fc#, *L4fc 

4a, JMfctt, 4Mfc*5, H.4fc4K., JUfcte, JMb«, |Ufc4fc, 

3M£4£, j=.JM&&, */tt:4R, fUbli, 4PL4fc4*r» *Mfc4*, & 

JMfc*. IMfctt, JMMfc, #Ut*5, */tttf*, 

3M£*P, ^^(BiB0 2 ),^4f(K 2 Si0 3 ), *MMMfc*b, 4&*t4«, 
(LiTaOj), (Si 3 N 4 ), (BN), /L*flJfeiM HI 

& IV 1 # /t* ft 3Ufc4fc , ZnS imtm CdS ),«MMK CdSe ), 

fyttM (GaP), *>3UW (GaN) 6^ la. 
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& *J 5 * # ^9/lOM 



43, *L*J**41 tfjtltfs 



#t R1-R6 & &3:> Jlfr(-CN), ^^(-N0 2 ), 

( -S0 2 R )» ( -SOR ), **Sk#r ( -S0 2 NR ), ( -S0 3 R ), 

-H-ft 1 ? J- (-CF 3 ), 6§(-CO-OR), ©tfe ( -CO-NHR &-CO-NRR' ), iL 

*tiLiL4t ( JMHAiMM^ ) c,-c, 2 *fc*Uk, A^iUfc ( ^MMM, ) 

44 . 41 * * i* J. ^ — & kteto # iUa 6*> : 
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u m S * # HlO/lOM 



NC CN 



NC 



N— 




— N 
CN 



CN 



NC 



la. 



45> fc^*L*J*jjl41 Jt^». 
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m 1/27 w 



2002 -^-12/1 11 EI ^ifc tf)#lU ^M<] t it 
No.2002-78809 i£t#&J&&^^&?]^M^ 
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% m ^2/271)1 



t-h&fk&b tL^^m-. &*:iMrte*ufcfcte*w 

4.5eV #3fr*#t6W*|-; «aHi^FB*L^M*Lil 
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& m # ^3/27?l 



R1-R6 ^kiLAbitfi J* (-CN), ^ 

(-NO2), **8fc& (-SO2R). (-SOR), (-S0 2 NR), ** 

S£g&.£ (-SO3R), (-CF 3 ), B& ( -CO-OR), fife** (-CO-NHR 

&-CO-NRR' ), jLltiLiL4fc(^^iMt^)C,^i2*fL*.. jLte&iL 
to ( JMU.#JM*. ) C,-C,2*t*.. 3NMc#3Nfc ( JMML^JM?. ) 

^iii.H^t. £fa&ttf##tt3&»Mfc#*.# 3.5eV #J*^ 
4.5eV. «4fc^*b*^*.^-0.6VS»l*.^ OV tfi£Jfi 

&.*k&TXM*L. iZlt&&>A%*L*t) l(r l0 cm/V.s J«J*>& 
lO- 5 cm^s^^^it#^-.it^^^^-^ KTWV.s #J*^ lcm/V.s 
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itt W V ^4/27M 



A. it^/vygr $r 1%&&$Mto „ l-100wt%<Hl* 
#J -ft # < I 6* . it ^ J£*# 0. lnm f >j 10,000nm tfl . it H 

«. W*lfetei£93#*h fB#lfe4#*ifc«fl*t*|-. it Pa JMf;U$ 
0.3 1 «^#*ttiUM**|-. itiL##^JSl#^.^Ji^f^"^-^ 

#»TJ&Jg. Pa&kte&i)4s, ft, 46, 4M*4ktf£a+tfJ-^— #t##K 
it PH*L&^4S. 

**4^L«*^^— *.itJSfLit»^&^: M*L, 4it 

M*L^i^PB*L, itPB&&te&^iUW#h *»4£-f PB*M*F/I *L4Lffl 

0.4 JO i ^#4. *^il**WHt*4s, ^, &, 

^ 4.5eV ^^A4t^-^«.*t^A^PB*L; -5it Pa#L*t 3L#J.JL*& 
^fc##H&jM*M#L; 4i-f«PB*L^Mfe4Lf8j^J.^— jsg.it>&; * + 

v&^itJ.^-^^^TT^vi/v^^; M^^'y-^m^-n 
Ji^^-^itPa^L, iM^*W&4M**m*l'>&; JL^tit^^i-t- 
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& W 4? &5/275T 



lfei^— #t4MM^**i"*H0A. iJElfcH'^&fcBxFa^. i*Fa*5.&te 
45, *#ti*«.*>*fete*/fc4B. &te&T%L>+M:*>ix 

i*l 10A 20A6VM. 

4fe-tit*^t. itJ.^"— ^^***.*t*tiftit& fete$/fc45, 
— *Ufc4t, *Ufc4j, #Ufc4fc, *Ufc4fr, IUfc4£, fUW*. H. 

JMfcte, JMfc4R., 4Mfc4&, */Hs4S, fU4:4fe, |Ut4£, — 
fUfcfc, *Ufc4i, &4fc4ir, fUWPJ, *Ufc4*. $Ufe4fc, *.4fc4*, 
fUfc4T, |L4fc4f, $Ut4&, $Ufc4fc, |Ufc45, JUfc4ft, £Ufc4r, ft*) 
fi£4E( BiB0 2 ),^«t4f( K 2 Si0 3 ), *k-&&ft#>,&mK , 4s*t41( LiTa0 3 ), 
&fc*k ( Si 3 N 4 ), AAtm ( BN ), Tl-frftMM HI & IV t tfitttf) 
tMt#l > M# ( ZnS ) /fefttffc ( CdS ) ,>HMfc4fc ( CdSe ) MiVfc ( GaP ), 
(GaN) tf£a. 

>h$«fe^r*, fete: fetePafe#*|-tf Pafe; 

feteW*Ut*^F/J#l; ^FB^RfeiLW^J.^— A; JL^-tP0^L# 
f - -f ift 9» A4t«4 4fr A4t. Pa 4s.*J-*Hf»» P/l & 

Whiter. i£M.y—&&&*xmiiLiitifc%£ t im i G&%). 

^— A fete*i « Ji5t:SCtfMt#iC la 6$4fc^&. 

*MM— *£;&38r*, ^St^Otll^fete: FB*L; M*L; £Pafcl 
*» M *L4lWI Pa&tf FBfeJMkA; £ Pa*M* m *l4lW W «L 
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itt W # $66/2715 



l"«J ^.^o it ft ft ; A* t *. -f - £ Pa *L vi/vf 'J + # & 

&te-kpMjL%.XMjH$£ l la mt&V). ft 
#-0.4V fj^^ 0V tfi£,#fc4i^>ffc^. T*#1fo&&te£.'Jr—ft&% 

^^-o.3v *>];M^ ov ^^^>(i^^^. mate.&te£.>y—ft$r% 

3.5eV $>J*.^ 4.5eV (ft & ft ft. ft 

i&T&tt lO'Wv.s tt*"f-i£##-*$4fc£*#. &&ti&&&teM.'y— ft A 
10- ,0 cm/V.s#J;U$ lO^cm/V.s 6$ *,-fit##^4fc^^.i*^1fe>ft 
— *hM"iJ&^f 10^cm/V.s ^£*i£#4^^4*>. it^ft 
lO^cm/Vs^'J^ lcnVV.s#l£^i£##-iH>4fc 
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& m £57/2731 



S 11 9fc 10 ^S^Wi^tWtM'MM. 

© \2&-fcl 11 12 6(r»^x^t^*.H-*.j*.^^. 
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& W V ^8/27^ 



(S 1-6) ^.M^ELH^ 10 6^^^. 
1 -ti^pa^L3 tf>#P#l, 1 ^M&TWtiL 15 #*p#|. £ 

#t'ft?lT, ^ 1 ^T^*']itit«t^EL 
&«£&:2-.£Jl#>*M^. Pa&3 (® 1-6) **W;&15 (S 1-6) 
19 (S 1-6) 17 (S 1-6), itfr^ 19iti±^^']^ 

7Fiij)^*J. £&>£#^ifc> <2.%*13^ 15 ^^T— ^^^^^ 
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200380100099. 2 



itt W 45 ^9/2751 



£ 5^>±>o£ 5 ( B9 1-3 ) 9 ^jA^^^^^FQ^L 3 >i^fj^5^^ 
>g- 7 t ( © 1-5 ). *4gOfc, *,^Si^>fe 13 ( 3 1 *» 4 ) 9 (tf A41i£<& 
■T-M.W*L 15 SiA.«l*-f-f*lfr>* 13 t. 7 9 tf£>ifc£:fc 

^PB*L3 jf»/iK.£5t>£>^9t3 *^f-, 4fclML*.>*9 6$iM& O 1-6). *. 
-J"f*4fr>R 11 ( ffl 1. 2, 4^5) 9 ^4>it*-f-^W*L 15 *Vi&<fe.^v£ 
A>&13*fl-, ^^J^it>ir9^i£.^ (S 1-6). ^-f^ELH^^^ 

2002 4 3 14 0^*^ U.S.^M'Jt** 

No.10/099,781 # U.S.-M'] t No. 2003 ^5^6 

9 4t tb U.S. ■$ *'J t *fr No. 10/43 1,349 <tt U.S. ^ *'] t * *f 
No. , '&M<fcif'&ib#.&jl&fi1\ 

tefljfcg*. I EL 
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200380100099. 2 



ft W V #10/27]S 




^t#^lt. R1-R6 *fc-3-*fc,& & &-|r, Jrt-(-CN), 

& (-N0 2 ), **fifc& (-SO2R), (-SOR), #BMfe (-S0 2 NR), 

(-SO3R), & (-CF 3 ), 8§(-CO-OR), B*J&(-CO-NHR 

&-CO-NRR'), JJ**,jt4fc (*4WMJMO C r C l2 ^.|L^, iL44&jL 
^ ( IMULiM^ ) C,-C, 2 ^, ( WUL^MMC ) 

4., #HK ^wML^JMt, c r C«o *4ML*JW<,#.&, *tfML* 

JM<5-7>L&Sr>. ^C-Cfio^, ^^^JP-frsl*— ^&£'H&, 
84^684^^. R1-R6 l*J.*fe,iitl k^M^^MM^A 
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% W 45 36H/27M 




200380100099. 2 



ft W H12/273T 



U.S.-£-*'] *"HNWf No.US 2002/0158242 Al, U.S.^M')<Hf 
No. US 6436559 4780536 t fr&ft T I 6$ , 

>Mf^ EL SH* 10 tf£y-&*^&&5--ft&£ft&M& 
&** PQ *l 3 #t&ft—& + -Mr Jfl 4fc3MU 41* « — *t & £ #rfc&*h . £ 

— + , ^"*LEL H^kte:**© 1-3 #T*<tf £*:>±^>£ 5, JL 

iur> ^^>±/v>s-^j ^y-m^^i^m^^^-^^^ 

#4fr,&7,JL££*:##r>&7 t^J.^"— *ffl4fc#iU4l**M^#. 

^■atA, i*^4M/fc#iUa-if tfte^4fr. teat*, £jfc#4fr>£fl& 
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& W 3513/2715 



^viTv^ £ *:#4*r ^ fife tf» M: , £ 3* *fe>fe^^ J- — 

*MTtfSL$U «j*.«fe^*.^K*#.*.-f-»'fr+ib«.. #^EL H# 16 
&4M8*HfcJ.tffMa. 3 *»0i*Sl 15. -g~<fe*S. 3 ^ 15 19 

17. # — >§r 21 >&23>lM\*tffc&3^ 15 4LI"]#^. $ 

—A 21 23 ^4LA*t*|-. 

tb^t'^^il^. St— iNMJ, A21 

21 3* ij*fc^ikf*iM'J#— A21 Wi-%—&2\ tfjtfft 
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200380100099. 2 



& W 3814/27?; 



>&21 #%-^>&#i£*27f-*R, *»Wffl#iE,25/ { /r^#. 

*PS+M$M4ao -^ii^27^^^, Eft<Mr«+$. 
£#jfc:SUi, f^^-f" 25 &*Mfc##&W*ai. ^iiillMW*: 19 
£fc*S. 3 15 ^Lffl^Mojt^-ftiaLBt, fafe 3 #£*lv£^;&F/I4S. 25 # 
®ttti^%—M: 21. AW*L^jft%#^PH*L 3 tf&i£#*']-f4UH#l 3 
#M*Pa4H3 #;?£Xtf^;&sME.^%.*l3*» 15 4LfiJ^jt 
#3^,H,vi^f>J^— >§:21 ^J^^^m^k \5*k%—& 23 tf^ftlfrii. 
# — Jk 21 ^##^^^^ii##^M^^^>&(6j^F^*l 15 — & 
23 tf3n6}#4ft. 

$k#M$L%^*X%L'k-&%~Jk 23 t, 15 
^ 23 4L«I tfii^ 29 t^AAfafc.. j^— >& 23 t) 
^4* & t *U* & iUlfc , #.1. JWTte£ Kit® ^-vt®$. 
ifi^^t&to. ^K^mfa 15 4m#J# — M: 23 %-&mfa 15 y& 

23 4L««$i4JWi&*3fc. 15 ^AA.*-^, **uHi£5fcftS#A 

Pa**l. &&faitMtit]SE-fttfk&*LfiM, m$L 15 23 

iR^^jMt'fc^L. ^EL^16(S7) t» ^— Jr21T 

t&&. 15— A^T«*^#4fe, ^fa*L3*/»|t— Jt23. #-^Jr23 
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& W A &15/271S 



&mtSil5 M>%—& 2\ &f&. 21 *o 23 6^— A*. 

#3,ljM*tf4fc^#r. -tfciti*,, A-MHfc^iC. la mt&to. 
— >h^«fc5Sr*t. A 21 tt4fc^#A#*#-0.6#L(V)S»l*.*$0V, 
tti&*.*$-0.2Vf'J*.#&0Vtta&fcfc4£. A21 
^*.^A^-0.3V 2>J;U<> 0V, -fri&^-O.lV S'J*.# OV. # — A 21 

-A 21 4*4fc^#*^t^-fiL'j» 1 -f 10- 5 cm/Vs,#.i&;^ KT'Wv.s 
S'J^ lO^cm/Vs itffc^ it^. £ — & 21 *$4fc^4fr*#^-f iL^f- 
KTWv.s, VLi&^i*] KrWVs lcm/Vs 

23 0.5V ttlUfc —A 23 mt&y). 

iZ4&&&(fi&4t&&&*Ltt)0$]*Lit}OAV, 0 
0.3V. ^— A23^*t^5^*^it^4» «*.-f-*3ffci£#*«$ 
tf^4fc. A23^4fc^JMT^F-fiL#.-f*.^ lO^cm/Vs, 
^ 10- ,0 cm/V.s $'J^^ 10- 5 cmA^.s A 23 tfifc&yjgr 

%%T&$>1-te*] l0- 5 cm/V.s, 4Li&*L#j l0" 5 cnW.s S'J*.^ lcm/Vs 
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200380100099. 2 



ft W 45 mi6/27M 



&&#|PB;te.„ «*»fB*L*J-*|-^^A*t^-f 4.5eV, ttJ&^^ 
4.3eV. A*. PH*L*t#^^A*bt*.«f 3.5eV*|*.^ 4.5eV, 

3.8eV $«J*.# 4.3eV. &PB&+tefl 6<|##|-&te, 4S ( Al, 

4.28eV ), *H ( Ag, 4.26eV ), # ( Zn, 4.33eV ), 4fc ( Nb, 4.3eV ), 4& ( Zr, 
4.05eV ), 4& ( Sn, 4.42eV ), 4a ( Ta, 4.25eV ), 4ft ( V, 4.3eV ), ^ ( Hg, 
4.49eV), 4£ (Ga,4.2eV), 48 (In,4.12eV), 4SI ( Cd, 4.22eV ), ^ (B, 
4.4eV ), 4£ ( Hf, 3.9eV )> #) ( La, 3.5eV ), 4fc ( Nb, 4.3eV ), 4&(Ti,4.3eV) 
^XtiLteM,*.— %4k (Nd) jM& (Pd) 

tf>##A: ^A*tPB*L#*|-^r^-f^A-hi*AW*L. EJ*#.*ffl7, 
£^j£FB#L3iM5— >&21 ^f"l^**kBt, PB*13 

4**,-f-4*ifc*l*— A21. ^^it^^^^Bt, if5S7^PB*Jl3 5!)# 

?5T*Ji^it^^^^^Wfel5^^^fB^3vi>^S«J*— >&21 
t. 

^Mft^iLW^— ^afe^Ht:, M*L*t^^A«:4&-f 4.5eV. 
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ft W =fS 36 17/27 iff 



;3^P/]*S. 15 6W#&te, 45, #3, 4f, 4*., 4a, 4Z., 4*, 

4U 4S, 4fL, 4&, 46, CsF, *Ml£*t -t^A^^ 

& i tt—ft&2ftJc.3&A:M,¥i2&, fe4£LiF/Al*»LijO/Al. 
ifc^ifcMtf^TviMfcfl^fflte. 15, *L*-f-4t*»JiWit**^r^ EL 
t <tf it^(light passage)^ . ;MW<Kl ^ g-JHMMi. A. M fcffe# 

foyrHi*, Pafe 3 Tiafcte^^iA, ^n^tt 

J£>&. 4£&J4„ ^J^Pafe^^^^^-rfe-^^it^J-f Pa^s. 3 <tt-^ 

PB^L. *MM^L»fltf — ^**3ir*. #^EL3f# 10,MfP/l#ll5, 'S 

#J*», P^^#^^i8i4Bbl^E-^3.5eV^Ji, 
4eV aji. Bm*t*Hft#&*bi*.*$ 4. leV S>J*L^ 

5.0eV, VLi&JLi*] 4.1eV J«J*>& 4.8eV. 

PB^l^^jH-#jN- 
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% m 45 m 18/27M 



lfc#**iUH-*jUL*.«r 0.2 Ji, 0.4 1. /fl-fPB*JL3 

tfjjSLMtmiLte, m°, 45, «L, «H, 4£, 4u, 4a, ft, 

*^J^^Ait^Jt^**^A^**^Mi^^iL4+#. 4fcat# 
^fa*L*t*1-*, *HK 48, *L, 46, 

^fli^^W^. tf^iM ITO (IM&484&), IZOCfUfc 

KXji&ftjrUt, Pafe 3 A*,MW#*']&tfiMr. AMMi£x£ 

1 4*fl JtLMtftWmPfTj* 4l « iii± W *L 15 J^JH-il >& Kfr 7 i&i± Fa 

*fc#fli-*P4Mt; 5— 3ra&, iti±Pa*L 3 l 

^T*L EL 10 ^Ut^iU*tf£. *j"f Tj&-*pj£ 

4M^£WttW#L15. iM-^fc##tt£#)ktelTO (IUfc4B4&), IZO 
(£Ufc4s#), *»|L4fc4WL4fc#. JM^«W^IW*L 15 ^&£>S- 
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500 A, 10 A 200 A. ii/t#i£ B .fi##i- 

4£(Mg), ^ (Ca), If (Li), 43 (Al), 4B (In), *f (K), 
(Y), (St), 4t (Eu), #1 (Na), # (Ga), # (Sm), *£■« 

*J*, ^4.IL^4& (ITO), $Ufc4a4MlZO), ^*Ufc4&*Ufc4fr. 
iftB^*t*h>fe^Jf-/tj|.^ 100 A#J;U<f 5000 A. (ft P/lfcl 15 T 

##*#N*&jMHit£. 8 flhfr, 1 

*>P0& 3 iLflttfl-fA** ******** 31. £*#JMP&4B£i+ 
tt#*LEL S4*t, ***.*>£ 31 #Ua^*4L*4fc^4«LA^lJ.^- 
^it. ^fl7T3S^#iSLit^^f'J^PB*L3 T ##&**,*&* 31 6*^- 
4t^^^.TS^4m^^^f'J^***«.*>R31 **4MU*iMl, 
# A*fc*£ AA*$**»fcJM- 31 ^^>& 31 

&<ft4:, ^Sft^ffi^^***.^^ 1 **PB*& 3 4lM#*. i£te 
«^A**L*.^*lt***. 
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^.^-^^ 1 & 

W-fr&te, 3Mfc4s, SMfcls, fUfc4K, 4Mty*. fUfc*£. aw£*r»a 

m°, tout* &M*kfr/£ t &4t4m&. 

HA, ^fc^il********. + , Pa*L3 

&¥j4fcmw*fa 3 fclfc/fl, 1 ^PQfe 3 ^ 

W ¥j &S^& *&^$k& 3 1 . 

&*-2LW ¥j&ft#fa EL &#£*Mr£+, fB#l 3 **W*L 15 6*tf£ 

^P0^3T^*#i^>*jL<Klifc>&. ^S^/r^, 35 te-f-?- 

33 ^^vi^yg- 5 -^la] , ^^>i^>g: 5 ^-Pa^SL 3 15 

7 (S4^5), 2L&M;9 (S6) 7 (^A). 

+ , #**,3Mt 35 T«*^^tFa*L 3 
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& W V ^21/2715 



/fckPH*S.3 ¥)M: 5, 7 & 9^l*«l#/^-¥-*fcygr. 

*H*T, #jM***J£AJM*>r*A 35, vX«.i*iM'-*,3tA 33 ( &fH*S. 3 ) 
jMMkfHfc.3 7 & 9-^1*1 #-*-*,3£>&iMM'>&35 

i£#i&^#.£^>^ 33 >£/^']-J£fcM^ 35 5. 7 

fU£4T, 3Ufc4#, *,4fc4a, |Ufc4)fc, 

|Mfc4S, 4Mfc4n, *Ufc4&, fUfclE, 

4*. *L4fc4i, *UMfl, *L4fc4*, %M&> IMfc#, 2U£*f, 

#L4fc4f , IUfc4&, JMfc4fe» *Ufc#, 4Ufc#J, JMb4f, 4fc4U«M£(BiB0 2 ), 
*£i&#P( K 2 Si0 3 ), fUfciSM*, «£4fl, 4a^.4£(LiTa0 3 )> IU£*±( Si 3 N 4 ), 

A.-ffc« (bn), ttfimM in & iv tk*¥)7t-jkV}&Ky>, 

( ZnS ) ,mt4S, ( CdS ) ,J*4fc4* ( CdSe ) ( GaP ), $Mfc ( GaN ), 

fc^A&a>Ju*R, #4»!^^&*ifcft>^ (PVD), 4fc#jfctt.i& 

*r(cvd), *.i.*p#], mw^p#j, 4a>fr*»*M*at) 

Applied Physics Letters, 73, 18, 1998, 2561-2563; Applied 
Physics Letters, 78, 24, 2001, 3905-3907. 4M*J&<H> -friiiM^H 
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« T it i± * ;*M&— i£;ML *fi ft * ftfrftte . # T £ 

(Corning 7059) 1300 A *Ufc4B43& (ITO), 

g Fischer Co.^^f#*]^7K^t^*>^ife.^*^i5fc^^A 

ito jk&j&M:, &mm% ^^a-*. 

(2: 1) *fc^£5W*M4*&Tyfr*5i3Hfr. jMi^#*A#^J'J 

20A ft&ft&M:. &&&4b4SM;±&&&&£tilfc1&& t &*<j 500A 6*H£ 

£^v£^J:_t, iti±iM-£>:£*R# NPB &&.*.th 400A tf£j*4**Mk 
&iSL'£KftmJkX, if i±&££«Pj*] Alq3 300A 
£-T&2L&M;X, &it&fr£fcfrM4t$£ t n#ltt&#> (2-([4-[(N-^ 
^^^-2-^)^-9,10-^(2-S^)S]^^^^ 200A fttL^teOfrM:. 
*t-fW*a., &Tk*L^ftm&X*Z&*Li*J 10A#|Mfc4* (LiF) >£, 
i£— - £8&*t*.#& 2500A 4S,gr. £ifc*li£?0L+, >JC,**£l*l ftJ&fifc&& 
5-8xl0" 7 .ft. ^r*L#*t^ 1 A/sec t&A&VX 0.3A/sec tfil& 

>5L^R, VX&J&VX 3-7 A/sec 
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& W »23/27H 




*l el &#<H>#Mf^^*##j4t^# " j& & 
/ITO(1300AyAl(100A)/Al 2 O 3 (20A)/HAT(500A)/NPB(400A) /Alq3 (300A) 
/ 4fc<*£, II(200A) /LiF(10A)/Al(2500A)". -t*fc*» 
5.17V 6^iLi6j^>a.Bt, ifti±-fitB^4SJt«,«-f'J 500nit 4JUfc#4S 
1931 CIE fc^t*^*.A x=0.460, y=0.550. £*Mti±*£+4<>fc 
50mA/cm 2 . 

2 

■J*«4&jfc#] 1 ^isi^^r^'jil^, ITO Mifrxip 

& A1 2 0 3 >Sr . ft ft Hs fa & £ /Al(iooA)/ 

HAT(500A)/NPB(400A)/Alq3 (300A)/ 4fc # iC II (200A)/LiF(10A) 
/A1(2500A) W . 

M&fifrft&tf-m%,&fr 5.0V tfjLfctfWILHt, iii±Jf &$4S>ftX!L& 
f'J l,010nittf;&;fc.^;fctfjfS&£ 1931 CIE &ifc# + **;t# x=0.417, 
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& W 45 ^24/2751 



y=0.534. &$k<fti±*S.^ 50mA/cm 2 . 

^og:. 2l#tf/^#^4bF# "J&#&>I:/ITO(1300A)/Al(100A)/Al 2 O 3 
(20A)/ NPB(400A)/Alq3(300A)/^#^ 11(200 A)/LiF(10A)/Al(2500 A)". 
^^^^tH#^,^i±20V ^jt^^Bt, ^>5L^^it. 
;faiE6i4&,&#£bfI + tffcM&'hf" O.lmA/cm 2 . 

itnmtfjTT&Mik&ft, ITO^NPB 
Z-fttfjte&fr&fcteM:. "J^^^^/ITO(1300A) 
/HAT(500A)/NPB(400A) /Alq3 (300 A) 7 II(200A) /LiF(lOA)/ 

A1(2500A)\ ^^^r#^^^^5J7V^jL(63^8t,^S'J 1931 
CIE x=0.345,y=0.553 tf^&^Ot. >|MiMtil*It 

^^t^7 50mA/cm 2 . £ lOOmA/cm 2 ^'ta^ DC 4Lfa%JtT, M 3399nit 
<tf^*y£TM 80%7jC^^*>^BtJ?I T 23 *Bt. 

5 

100 A#,£##lyir, -fW^#/ft4S,g-. #T#2l4*ltf^;M^ 
"J&*&.£-yg:/ITO(1300A) /Ag(100 A )/HAT(500A)/NPB(400A) /Alq3 
(300A) / -ffc# ^ II(200A) /LiF(lOA)/ A1(2500A)" . £ MftBtf-m&& 
fa 5.1V tf]SLfii%&H, !931CIE&dM*#|l*&x=0.420,y=0.516 
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6^ 800nit <H>J&it. M^^t^t*^^ 50mA/cm 2 . 
6 

*##;M*# Ag(100 A )/HAT(500A) /NPB(400A) /Alq3(300A) 

/ ^#iUl(200A)/LiF(10A)/Al(2500A)". MM ft SL& 

7 

( Corning 7059 ) 1300 A 4Mt#^ ( ITO ), 

Ji!*j & Fischer Co.tf vfr #.i&>& + i&^f ^ /fr ifc. -t*yfr ifctf 

no *##*J**^*ft*#tSt*+. **Aat— : iMJMfL 

(2: 1 ) ^ £ -^<*ML 5W 14 4#.T*fr Sfc 5 *Ht. 4&J&ft.&>&*HMiJ 

iti±&££&ft>ft4*£ ITO £Jl>;L*p>*^ 2000A #Ht#£, la 4* ft 
^ ( Tr^Tri^^^ilL^^ HAT). &i&fc&y>&jL, 500A 
45, £#L£U±*lt» >^^^^>S.^^#^5-8xl0- 7 ^. 

#*Mt*r*a 1 A/sec tffil&vM*, ^45^ 3-7 A/sec 6«|ifcJij3u#l. 

# fa EL H#6t#r#^^*##3&^# "ife^^J: 
/ITO(1300AyHAT(2000A) /A1(500A)" . U MftUftfts$fcfoSLfttih& 

10 t^tfc. 
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$£,4] 8 

SHfcJ* $£,41 7 *W4^*iC<Mat*4t-, 1600 A 

NPB ^ # HAT . Wft%ftifii£#l4L-*% " $L & & 
/ITO(1300A)/NPB(1600A) /Al(500A)". U&ft ft % t 4frm&>fcfo 

4*J»4 $£4] 7 fan 3TiC>]i£&+h *>Wj$/ft# P9^L6<» 500 A 
4S^# ITO 0T#I*#jM*# "&#&>g:/Al(500A)/HAT(2000A) 
/A1(500A)". MMft%ftm*&*&loSLft<fa&ft$, ^R'WOViaj:^* 
te£T*JUM<J<fev&. ^A-^ auk @ 11 + 

£jfc41 10 

4 9 ftWtf**,#lafc*+h 2000 A 

NPB ^ HAT. #r#»4f "^^>gr/Al(500A)/NPB(2000A) 
/A1(500A) M . MMft%ftm%,&faSLfttfk&tf, fp-fltMiit 20V <tf 

$£,41 11 

*J-f,M}" «3&*&^^/Al(500A) /HAT(2000A) /A1(500A)" 
£$£.4] 9 ttUfc****. #4 $£4] 9 teMVL>\*.&frtL&, #t 
4iLTtfL&,&M!*> HAT A4L«4«»4S^4tW*L. ^^L#.-f HAT ii*_t6$4s 



37 



200380100099. 2 
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HAT ^^45^#^^>i^f'J* t > ^45>^^^ HAT >gr^T , 
i£A HAT>g-^_Ji„ 

12 

*t-f "^M/A1(500A)/NPB(2000A) /A1(500A)" #&#j<ft 
10 t^Jit^H^, #-^£;&#'J 10 3&&*$&te;&*»fc4£, 
+ #-f NPB ^feltf ^^fiflte, v^te-f HAT ^_Ltf 

i&'fevifL &>£-fc>&:£&#*ML£@ 12t^ifc. 
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tt a t i mvm 
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itt m tt ffl JB8/81H 
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